IntrOductIOn
Hypertrophic cardiomyopathy (HCM) is a complex, genetic cardiac disorder, the exact incidence of which in pregnancies is unknown. Both obstetricians and cardiologists face the difficult issue of managing HCM in pregnancy as controversies still persist regarding risks associated with pregnancy and delivery. HCM is considered a WHO class 2 and 3 risk, implying thereby that there is a moderate risk of morbidity in most women and a significant risk for few [1] . To date, pregnancy outcome data for these patients is scarce [2] . Though small studies have reported no deaths associated with pregnancy in HCM, some have highlighted several maternal complications [3] . Widespread use of echocardiography and both genetic and clinical screening of families with HCM has led to a higher number of women being diagnosed as HCM nowadays.
We report the experience of pregnancies with HCM in our hospital which is a tertiary care hospital in North India.
MAterIAls And MethOds
Data regarding cardiac illness and obstetric profile of all women attending the cardio-obstetrics clinic at the Postgraduate Institute of Medical Education and Research, Chandigarh from January 1990 to December 2012 were studied. The records of cardiac illness of all women were checked and all patients with HCM were included in the study. The criteria for diagnosis of HCM was unexplained left ventricle hypertrophy greater than or equal to 13 mm or > 2 standard deviations corrected for body surface area by echocardiography [4] . Patients with systemic hypertension, aortic stenosis or any other systemic or cardiac disease capable of producing the magnitude of wall thickening were excluded.
results
Out of total 2016 patients booked in the cardio-obstetrics clinic at our centre between 1990 and 2012, four women were found to have a diagnosis of HCM. Total number of pregnancies in these four women was eight. Four deliveries had occurred in our institute and other four were previous outside deliveries. The case summaries of the four women are described below.
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Materials and Methods:
Data regarding cardiac illness and obstetric profile of all women attending the cardio-obstetrics clinic from January 1990 to December 2012 were studied. The records of cardiac illness of all women were checked and all patients with HCM were included in the study.
results: Out of total 2016 patients booked in the cardioobstetrics clinic between 1990 and 2012, only 4 women were found to have a diagnosis of HCM (0.2%). Of these, 2 women with left ventricular outflow tract obstruction and one with non-obstructive HCM had only mild symptoms and tolerated pregnancy and labour well. One patient had HCM with restrictive physiology developed heart failure and intra-uterine fetal death.
conclusion: HCM is underdiagnosed and rarely identified in pregnancy. Most patients withHCM tolerated pregnancy well,howeveronepatient with restrictive physiology developed heart failure during her first pregnancy.
case 1: This 32-year-old lady, a known case of HCM was referred at 28 wk of gestation with history of palpitations and breathlessness on exertion (NYHA class II). Echocardiography revealed HCM with left ventricular outflow tract obstruction (LVOTO). Septal thickness was 20mm and she had a severe LVOTO with a peak systolic gradient of 76 mmHg. She was started on metoprolol and there was no further worsening of symptoms. She went into spontaneous labour at 37 wk and delivered a healthy baby. Her previous pregnancy was five years back. She had complained of chest pain during her first pregnancy and on evaluation was diagnosed to have HCM. She had delivered vaginally, uneventfully in another hospital. She remained asymptomatic after her second delivery for four years. She then developed dyspnoea and angina on exertion that worsened to NYHA class III. Alcohol septal ablation was carried out in our institute six years after her second delivery with partial relief of symptoms. An implantable cardioverter-defibrillator was also implanted due to high risk of sudden death. A second alcohol ablation was carried out three years later for residual gradient. She has completed 10 y follow up after her last delivery and has only mild breathlessness on 
case2: This 35-year-old lady, not a known case of HCM was referred in her third pregnancy at 32 wk of gestation with history of palpitations and dyspnoea (NYHA class II). Cardiovascular system examination was normal and there was no murmur. Echocardiography was suggestive of non-obstructive type HCM, septal thickness of 18mm with mild mitral regurgitation. She was started on metoprolol with significant improvement in symptoms.
Her pregnancy continued uneventfully till 39 wk of gestation. She went into spontaneous labour and delivered a healthy baby vaginally. She was asymptomatic in previous two pregnancies time of previous pregnancies which were uncomplicated and she had delivered vaginally in another hospital.
case 3:
This 24-year-old lady was referred at 24 wk of gestation with history of dyspnoea and chest pain (NYHA class II). Clinical examination did not reveal any abnormality. Echocardiography showed HCM with maximal septal thickness of 21 mm with LVOTO. There was gradual improvement in symptoms on bed rest and metoprolol. She went into spontaneous labour at 36 wk and delivered a healthy baby. In her previous pregnancy one year back she was under follow-up at another hospital, had dyspnoea at 26-28 wk, went into preterm labour and delivered a premature baby of 800 g who died on day one of life. Following delivery there was improvement in dyspnoea so she did not undergo any cardiac evaluation.
case 4:
This 28-year-old primigravida was referred to our institute with symptoms of breathlessness at rest, orthopnoea and palpitations. She was previously unaware of having any heart disease. She became symptomatic as early as 24 wk of gestation. Her symptoms rapidly progressed and by 26 wk she went into heart failure with pulmonary oedema and pericardial effusion(NYHA class IV). She was found to have HCM with restrictive physiology[Table/ Fig-1] . Maximal left ventricular wall thickness was 19 mm. She had an intrauterine fetal death at this time. She was managed with beta blockers and diuretics. Induction of labour was done with pitocin for pregnancy termination at 28 wk. She delivered uneventfully and there was a gradual improvement in her symptoms after delivery. She is has a persistently raised jugular venous pressure and pericardial effusion at 6 y follow up. She is able to carry out usual household activities.
dIscussIOn
Our retrospective investigation of 22 y in pregnant women with underlying cardiac disease revealed only four women having HCM. The incidence of cardiac disorders in pregnancy in our institute is about 3%. The prevalence of HCM in the general population is around 1 in 500 and the same prevalence is expected to be seen in pregnant patients [4] . However, in our review the incidence was 0.2% among cardio-obstetric patients. Such low incidence can only be explained by the supposition that the disease does not become troublesome during pregnancy and thus goes undiagnosed. However, as routine echo in asymptomatic patients is not done in our institute and the facility for genetic screening also does not exist we might be missing the diagnosis of HCM in quite a few asymptomatic women. Other studies have also found a low prevalence of HCM among pregnant women. It was found to be 0.015% in one of the cohort studies on pregnancy with cardiac disease [5] .
In our study, 3 out of 4 women had only mild symptoms in the form of palpitations and dyspnoea that improved with beta-blockers. Two of these had LVOTO and one had non-obstructive HCM .Only one pregnancy ended preterm but it is likely that it was not HCM related since she had only mild symptoms. Few data suggest that one of the risk factors for clinical deterioration during pregnancy is presence of LVOTO [6] . However, theoretically, any increase in preload which occurs in conditions like pregnancy will reduce the obstruction and there should be no worsening of symptoms [7] . In Avila's study there was a small but significant increasein LVOT gradient in pregnancy compared with pre-pregnancy, but those with outflow obstruction did not have more complications [7] . One retrospective study also found that LVOT obstruction was not a predictor of complications. Though the number of patients in our review was small, LVOTO was well tolerated and did not indicate a risk for worsening during pregnancy.
Only one patient did not tolerate pregnancy and deteriorated rapidly in middle of pregnancy. She had HCM with restrictive physiology. Many studies have shown restrictive physiology to be bad prognostic indicator for various complications like heart failure, arrhythmias and sudden death even in absence of pregnancy [8] . Pregnancy in restrictive type of HCM is unreported. Though, in our study there was only one patient with restrictive physiology,her poor pregnancy outcome suggests that maybe pregnancy is contraindicated in restrictive type of HCM.
All patients in our study received metoprolol, since, there is considerable experience of its use in pregnancy [9] . Two pregnancies ended preterm, the preterm delivery rate being 25% in pregnancy with HCM. None of the babies born at term had intrauterine growth retardation. Elkayam in a review on 82 pregnancies with HCM showed a 20% spontaneous abortion rate and 10% low birth babies [10] . None of the patients was delivered by caesarean. Literature also favours vaginal mode of delivery in patients with HCM, caesarean reserved only for obstetric indications [1] . None of the patients were given epidural analgesia, although not contraindicated, epidural and spinal anaesthesia must be given in these patients with caution due to risks associated with consequent vasodilation [11] .
Ideally every woman with HCM should have a pre-pregnancy genetic counselling regarding maternal risks associated with pregnancy and associated risk to the baby as HCM is inherited as autosomal dominant disorder [12] . In our study, all women were referred during pregnancy so none had come for a preconceptional counselling. The patient with restrictive physiology (case-4) has been advised against future pregnancy.
cOnclusIOns
HCM is underdiagnosed and rarely identified in pregnancy. Most patients with HCM tolerated pregnancy well, however one patient with restrictive physiology developed heart failure during her first pregnancy.
reFerences
